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In this In this paper paper paper paper, a multiple linear regression model was developed for forecasting crude oil production volume in an , a multiple linear regression model was developed for forecasting crude oil production volume in an , a multiple linear regression model was developed for forecasting crude oil production volume in an , a multiple linear regression model was developed for forecasting crude oil production volume in an oilfield in the Niger Delta area oilfield in the Niger Delta area oilfield in the Niger Delta area oilfield in the Niger Delta area of of of of Nigeria. Data of crude oil production volume and six significant parameters Nigeria. Data of crude oil production volume and six significant parameters Nigeria. Data of crude oil production volume and six significant parameters Nigeria. Data of crude oil production volume and six significant parameters affecting crude oil volume were collecte affecting crude oil volume were collecte affecting crude oil volume were collecte affecting crude oil volume were collected for a two year in the six variable model was subjected to further analysis. The in the six variable model was subjected to further analysis. The in the six variable model was subjected to further analysis. The in the six variable model was subjected to further analysis. The regression coefficient screening proces regression coefficient screening proces regression coefficient screening proces regression coefficient screening process resulted in a two variable model for predicting oil field output. The s resulted in a two variable model for predicting oil field output. The s resulted in a two variable model for predicting oil field output. The s resulted in a two variable model for predicting oil field output. The resultant model was found to have greater utility in predicting oil field output as it produced less residual. The resultant model was found to have greater utility in predicting oil field output as it produced less residual. The resultant model was found to have greater utility in predicting oil field output as it produced less residual. The resultant model was found to have greater utility in predicting oil field output as it produced less residual. [1] .Consequently, correctly predicting the oilfield output is important for oilfield development [2] and is key to planning for the Nigerian government. The increase in crude oil production has been reported to cater for the rising energy needs of our present world. Since replacing coal and becoming the world's most important primary source of energy, oil has played an increasingly central role in the development of human society and exhibited an evercloser relationship to the economy [3] . At the oilfield level, planning responsibility and decision making by the oilfield manager is facilitated by reliable forecasts of oil production volume. By far, there are many methods to predict the output of oilfield such as Multiple Linear Regression, Artificial Neural Network, Grey Prediction method and Logistic Curve Method which have different applicable environments and limits [4] . The forecast of oil field output has received attention from a number of researchers. The paper [5] presented a study on forecast of oil reserves and production in an oilfield in China. Scaling laws from percolation theory was used to predict oilfield performance by [6] , developed Multicyclic Hubbert modeling as a method for forecasting future Petroleum production was the theme of [7] . A Grey Forecasting model based on BP Neural Network for Crude Oil Production and Consumption in China was carried out by [8] . Artificial Neural Networks are useful for predicting oilfield output because they require few a priori assumptions about the model [9] . The optimization of oilfield production using neural network was carried out by [10] . Multi linear regression has been used for oilfield output prediction in some oilfields outside Nigeria. The multi linear regression has been used by [11] . Least square fitting method has been used by [12] to predict oilfield production. An improved multi linear regression method has been used for oilfield output forecasting by [13] . Software for prediction of oilfield output based on life cycle model was developed and applied by [14] . Hyperbolic -Exponential decline models was used by [15] for cumulative production forecast of an oil well. The use of expert systems for prediction of oilfields was undertaken by [16] with the aid of different fuzzy functions In most studies oilfield production volume is predicted on an annual basis. It is expected that disaggregation of annual production forecasts into monthly forecasts will be more accurate for the purpose of planning. Consequently, the present study seeks to obtain a model for predicting monthly oilfield production volume. In this study, a mathematical model is developed for predicting the output of crude oil in an oil field in the Niger Delta area of Nigeria.
RESEARCH METHODOLOGY RESEARCH METHODOLOGY
RESEARCH METHODOLOGY RESEARCH METHODOLOGY The research was conducted mainly by using extensive literature study, and also with the aid of secondary design instrument where data were collected from the database of final results from laboratory analysis of production records in one of the oil and gas producing industry in Nigeria for two years. The framework of this study was the identification of most significant parameters that can influence the output of oil wells production in Nigeria, formulating suitable and most appropriate forecast model with the aid of the significant parameters identified as important features that can assist in predicting future oil production. First step taken in this study was visiting the oil fields (oil flow stations) for information gathering. For example, various wells production volumes, reservoir behaviors, water content of wells production are variables that determine the rate of production of an oil well. The parameters taken were analyzed before an appropriate model was chosen for the study. 
X is called the independent or predictor variable and e is the random error. The variables β are called the regression coefficients and they determine the contribution of each of the predictor variables. A number of assumptions are required for multiple linear regression modeling. The first is that the random error is normally distributed and the second is a statement of independence of the random errors. Fitting data to a multiple linear model is done by using the least square method. Details of the least square method can be found in any good statistic text for example, see [16] .However, a number of statistical software are available for multiple linear regression analysis. Examples are SPSS, Minitab and Statographics. The residual of a multi linear regression model is the difference between the observed value and the fitted value
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Six factors were identified as the most significant factors that can affect the prediction of the oil field output (net availability); they were identified as listed below: a) Net oil produced (bopd) previous month in the oilfield, b) Actual Gross oil produced (bpd) in the oilfield previous, c) Basic Sand and Water contained in oil produced in the oilfield previous month, d) Volume of Gas produced by the wells in the oilfield in previous month, e) Gas Oil Ratio of previous month production in the oilfield, and f) The total numbers of well stings (conduit) produced in previous month.
5.
5. 5. 5. DATA OBTAINED DATA OBTAINED DATA OBTAINED DATA OBTAINED The data obtained from the oilfield for the factors affecting the output of the oil field as well as the actual output (net availability) is shown in Table 1 for a two year period spanning from February 2009 to January 2012. The regression coefficients of the multi linear model can be obtained by using a set of normal equations for the basic form of the model given by equation (1) using the method of least squares. Using matrix approach as suggested in [17] , the regression coefficients for the multi linear model regression model can be obtained. The utility of the full regression model has been confirmed in predicting the oil field output using the six independent variables. Further analysis was carried out in order to determine the significance of each of the regression coefficients to the final model. A screening procedure was used to determine which coefficients were less important and so could be removed from the model. At the first stage using all the six variables, the P value of X3 is equal 0.510. Since 0.1 α = and the P-value is greater than 0.1, we delete the variable X3 from the model. After the screening procedure, variables X2 and X6 were determined to be the most important contributory variables to oil field output prediction. The absolute values of the mean errors of the two models were calculated. Computations reveal that whereas the absolute mean error of the two variables model was 7.49, that of the six variables model was 39.37. This shows the superiority of the two variables model over the six variables model. It was observed that the coefficient of determination of the six variable models was 0.938 compared to 0.924 for the two variable models. It is to be noted however that this metric cannot be used to compare the two models as the 2 R has been shown to increase with addition of more variables to a linear model. Figure 1 shows the normal probability plot of the residuals. The plot is approximately linear; therefore, it is safe to assume that the error terms are normally distributed. Figure 1 : Normal probability plot of residuals of two variable models 11. 11. 11. 11 . CONCLUSION CONCLUSION CONCLUSION CONCLUSION In this paper a multiple linear regression model for predicting the output of an oil field in the Niger Delta area of Nigeria has been developed. The model takes into account two variables which affect oil output. The developed model has been subjected to statistical analysis and has been found to be useful in predicting oil field output. The present model will be very useful to the oilfield manager for decision making in the oil field.
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